abstract

BACKGROUND AND OBJECTIVE:
There are limited national data on pediatric health information technology adoption rates. Our objective was to determine pediatricians' adoption rates of electronic health record systems (EHRs), barriers to adoption, and features of the systems adopted.
METHODS:
A survey of 1620 randomly selected US members of the American Academy of Pediatrics from February to July 2009 addressed use of EHRs and barriers to adoption. Bivariate analysis and logistic regression were used to determine associations between EHR use and various physician and practice characteristics.
RESULTS:
Six hundred forty-six postresidency pediatric clinicians practicing in office-or clinic-based settings responded (57.2%). Selfreported electronic medical record/EHR use was 54%/41%, but far fewer used systems that met the definition of a basic (25%) or fully functional (6%) EHR. Only 3% used a system that was fully functional and pediatric-supportive. Pediatricians practicing in multispecialty practices and those in hospital-based practices were more likely to use basic or fully functional EHRs than those in solo/2-physician practices. More than half of respondents reported financial barriers to implementing EHRs, and more than one-third were concerned about whether systems could meet their needs and whether an EHR would affect productivity.
CONCLUSIONS: Pediatric adoption of fully functional EHRs lags general adoption. Barriers to adoption include financial and productivity concerns, but pediatricians are also concerned about finding systems that meet their needs. Few pediatricians use a system that is pediatricsupportive. To help identify pediatric-supportive systems, EHR certification efforts should include these requirements. The objective of our study was to quantify the percentage of pediatricians using a basic, fully functional (as defined by the National Ambulatory Medical Care Survey), 6 and pediatric-supportive EHR system (as defined above). Our study also assessed barriers to the adoption of EHR systems. 8 Respondents were asked to answer all questions as they applied to their main practice site (ie, the location at which they see the most ambulatory patients).
METHODS
It is estimated that
Tasks identified in respondents' computerized system were grouped by using definitions from the literature. 6, 9 "Basic" EHRs include 7 features: patient demographics, problem lists, prescription orders, ability to view laboratory results and images, medication lists, and clinical notes. "Fully functional" EHRs include "basic" features plus display of out-of-range laboratory results, medical history, laboratory orders, drug interaction warnings, radiology orders, electronic prescriptions to pharmacy, electronic images returned, laboratory orders sent electronically, radiology orders sent electronically, and guideline reminders. Pediatricsupportive EHRs were defined as "fully functional" EHRs that also support 5 fundamental features: tracking of wellchild visits, anthropometric support (such as growth charts or percentile calculations), tracking of immunizations, immunization forecasting (in the form of calculating catch-up immunizations), and prescription support for weightbased dosing. Questions on barriers to EHR use were also included, as well as physician and practice characteristics. The study was approved by the AAP Institutional Review Board. x 2 analyses were used to assess differences in response to use of "basic" or "fully functional" EHR systems by pediatrician and practice characteristics including gender, age (dichotomized by mean age of 48 years), member type (self-defined as $50% time spent in general pediatrics vs a subspecialty area), payment mix (,20% patients covered by Medicaid/ State Children' s Health Insurance Program vs $20%), practice setting (self-defined as urban inner city, urban not inner city, suburban, or rural), practice type (for analysis 14 original answer categories were collapsed into pediatric group practices of 1 or 2, 3 to 5, and $6 pediatricians, multispecialty group practice/health maintenance organization, and hospital/clinic practice) and practice location (selfdefined as Northeast, Midwest, South, and West, classifications used by the National Center for Health Statistics). Patient race and ethnicity categories included white, Hispanic, African American, Asian/Pacific Islander, American Indian, and Other; for analysis, the latter 5 categories were collapsed into 1 group labeled "nonwhite" because of the small numbers of respondents within each of these categories. Multiple logistic regression was used to examine the likelihood of having a basic or fully functional EHR system as a function of pediatrician and practice characteristics. Logistic regressions were performed for whether basic, fully functional, or pediatric-supportive EHR systems were used. Analyses were conducted by using SPSS statistical software, version 18.0 (IBM SPSS, Inc, Chicago, IL).
RESULTS
We received 927 completed questionnaires for a response rate of 57.2%.
Analyses are based on responses from the 646 postresidency pediatricians providing patient care in an office-or clinic-based setting. Respondents were predominantly white (78.1%) general pediatricians (72.8%); 54.2% were women (Table 1) .
EMR/EHR Use
In response to the question "Does your main practice use an electronic medical record (EMR), not including billing records?" 54% of pediatricians reported using either all electronic or part electronic EMR system. In response to the question "Does your main practice use an electronic health record (EHR), not including billing records?" 41% of pediatricians reported using either all or part electronic EHR system. However, when asked about current or potential use of formal criteria for EHR systems, we found roughly 1 in 4 pediatricians used a basic system or planned to adopt one within 12 months of completing the survey. Within this 25%, only 6% of all respondents used or planned to adopt a fully functional system. Included in this 6%, only 3% of all respondents used or planned to adopt a fully functional system with pediatric-supportive features. Usage of individual features varied ( Table 2) .
Usage of basic EHR systems was further analyzed ( Table 3 
Barriers to EHR Adoption
More than half of pediatricians said the amount of money needed to implement an EHR was a major barrier to adoption. Other perceived barriers to adoption named by more than one-third of respondents were finding an EHR that meets their needs, concern about loss of productivity during transition, uncertainty about return on investment, and concerns that the system they purchased will become obsolete (Table 4) .
DISCUSSION
Based on National Ambulatory Medical Care Survey estimates of EHR use 1 our findings indicate that pediatricians are ∼1 to 2 years behind the national average in terms of implementing fully functional EHR systems, and because pediatric practices were included in these national surveys, our estimates of this lag may be underestimates. Multispecialty group practices and hospital/ clinic ambulatory practices were 5 and 6 times more likely, respectively, to use EHRs. Similar to other studies, pediatrician practice characteristics (especially practice size) have an effect on EHR adoption. 9 Our study found generalists reported greater uptake of EHRs than subspecialists, which was consistent with some studies 9,10 but not others. 3 The barriers to adoption of health IT in pediatric practice are similar to those described in other studies. Financial barriers are the leading concern regarding acquiring and implementing EHR systems. 9, [11] [12] [13] [14] As part of the effort to There are several limitations to our study. The survey included only members of the AAP, so the findings may not be generalizable beyond this group. Also, it is possible that pediatricians who responded to our survey tended to be EHR users or had a greater interest in the subject of EHRs, thus our data may overestimate the adoption of EHRs among pediatricians. However, our response rate of 57% is similar to other national surveys of pediatricians and has been shown to have minimal response bias. 16 
